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Foreword

THIS report is the fifth of a series issued by the National
Industrial Conference Board as the result of an

investigation into the relationship between different

hours-of-work schedules, efficiency of production and
health of workers. The basis of this study is the experi-

ence of employers in the principal industries of the
country.

In the reports previously issued— those on the cotton
manufacturing, wool manufacturing, silk manufacturing
and the boot and shoe industries— the information
collected by questionnaire was supplemented by extensive

field investigation and study of statistical records. In
the case of the metal trades, for reasons set forth in this

report, it was found impracticable to assemble extensive

statistical data. It should be understood, therefore,

that the present report is primarily based on the collective

judgment of manufacturers as contained in replies to the

questionnaire. These replies were checked by extensive

correspondence, and by some field investigation, and
the Board is satisfied that the conclusions drawn are

trustworthy.

Conclusions as to the proper length of the workday
must take into account not only the effect on output
and on health, but also the need of the worker for a

reasonable period of leisure for recreation, home life,

and self-development.

The problem varies so widely in different industries— because of differences in type of worker, in character

of product, in management, and particularly in the

extent to which automatic machine processes influence

results —- that the experience of any one industry must
not be taken as representative of industry in general.





Hours of Work as Related to Output

and Health of Workers

METAL MANUFACTURING INDUSTRIES

INTRODUCTION
This study of the hours-of-work problem in the metal

manufacturing industries was conducted with the same
general purpose as the Board's earlier studies of the
cotton,^ boot and shoe,* wool,' and silk* manufacturing
industries, viz., to assemble the results of actual experience
with reductions in hours of work as reflected in output
and in the health of workers.

The present report includes the metal trades proper,

foundries, automobile, hardware, electrical equipment,
and some miscellaneous establishments.

Because of the large number of metal trades establish-

ments which have in recent years made substantial

reductions in work schedules, interest now centers in

experience with a 50-hour and a 48-hour week.

Analysis of the evidence submitted by establishments
working on these schedules indicates that a universal

reduction to a 50-hour week in the metal manufacturing
industries would involve a loss in output; nevertheless,

the number of establishments maintaining production
with such a schedule is sufficiently large to indicate

that a 50-hour week could be rather generally introduced
without seriously curtailing production.

In the case of a 48-hour week a smaller percentage

of establishments reported production as maintained,

and several of these, because of unusual size, exacting

nature of the work, or other reasons, were not representa-

• Research Report No. 4, "Hours of Work as Related to Output and Health
of Workers— Cotton Manufacturing." March, 1918.

• Research Report No. 7, "Hours of Work as Related to Output and Health
of Workers— Boot and Shoe Industry." June, 1918.

' Research Report No. 12, "Hours of Work as Related to Output and Health
of Workers— Wool Manufacturing." December, 1918.

• Research Report No. 16, "Hours of Work as Related to Output and Health
of Workers— Silk Manufacturing." March, 1919.
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tive organizations. Notwithstanding the fact that

under certain conditions reductions to such a week have

proved satisfactory from a production standpoint, the

weight of the evidence leaves little ground to doubt that

a general reduction to a 48-hour week at the present

time would mean a serious loss in production.

Ability to maintain production when work-hours

are reduced to 50 or 48 per week is, largely influenced

by the amount of handwork. Where production is

practically dependent on highly automatic machinery

such schedules cannot be expected to maintain maximum
output.

Output and health are, of course, not the only tests

of the justification of any hours-of-work schedule. The
broad social aspects of the problem as to the proper

work schedule are of great importance. The social

factors may, however, be more intelligently considered

in the light of reliable information concerning the relation

of health and output to hours of work. The purpose of

this and the previous reports of the series is to determine

the facts on these fundamental points, leaving the social

features for later discussion.

STATISTICAL BASIS OF THIS REPORT
In the course of the investigation two questionnaires

were sent out, one in the latter part of 1917, the second

in March, 1919, primarily intended to secure data

regarding changes in hours made during the intervening

period. Replies were received from 1,252 establishments

employing 753,561 workers. Of these,413 establishments,'

employing 358,336 workers had reduced hours, and
furnished data as to the effects of such reductions.^

A classification, by states, of establishments furnishing

definite replies as to the effects of reductions in hours

follows

:

'Throughout this report the word "establishment" is used to designate a

corporation, partnership, or individual submitting a schedule. When a single

management operating several plants returned a consolidated schedule, this

was necessarily treated as one establishment.

Owing to the fact that during the interval between the time of filling out
the first and second questionnaires some establishments replying to the first

inquiry had again reduced hours, there is some duplication in the number of

establishments in these figures; this is indicated in connection with the summary
comparisons given in the appendix of this report. Obviously, however, the

experience of one establishment with two successive reductions in hours of

work is quite as valuable as that of two separate establishments with a single

reduction.

' This total includes factory employees only.
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TABLE l: GEOGRAPHICAL DISTRIBUTION OF ESTABLISH-
MENTS AND EMPLOYEES COVERED BY THE INVESTIGATION,
I917 AND I9I9

(National Industrial Conference Board)



character of many of the statements made, showing^gn

their face that they were the careful expression of mature
judgment, sound conclusions may be drawn from the

collective experience of manufacturers thus secured. This

can be done with the more confidence in view of the

fact that extensive field studies in the other industries

thus far investigated substantially corroborated the

evidence obtained by the questionnaires. Moreover,
this was true of the limited amount of field work done
in the metal trades. Indeed, where conditions present

such a wide range of variation as often occurs in the metal

trades, careful judgment of a large number of manufac-
turers as to the effect of changes in hours-of-work schedules

on output may be a safer criterion than statistical com-
parisons for particular occupations or for particular

groups of workers.

General Features of Metal Manufacturing

Machine Time Feature of the Work. Metal working,

on the whole, unlike the textile industries previously

reported on, cannot be classed as dominated by either

machine or hand work. In many metal manufacturing
establishments skilled handwork controls production;
in others a large part of the work consists in tending
automatic machines in consequence of which the produc-
tion rate of the plant is governed largely by machine
operations rather than by the efforts of the operatives.

In general, however, a large amount of skilled handwork,
either with or without machines, is involved in the several

branches of the industry.

Wages. According to data thus far assembled in

a study by the Board of changes in wages in wartime,
average hourly earnings of both male and female workers
in the metal trades were higher in 1914 than were those
in any other of eight major industries included in that
investigation.'

Low Percentage of Women and Minors. The number
of women and children employed in the industry is

distinctly lower than in the textile industries, and lower
than the average for manufacturing in general.* Com-

' These were: Metal Trades, Cotton, Wool, Silk, Boots and Shoes, Paper,
Chemicals, Rubber.

'The U. S. Census of Manufactures of 1914 showed percentages of women
and minors under sixteen years of age in certain occupations as follows: cotton
manufacturing, women 38.2, minors 8.4; wool manufacturing, women 41.5,
minorii 3.6; silk manufacturing, women 54.3, minors 7.2.



pilations based on data for 281 establishments included
in this investigation showed the following distribution:

Total ... ... 256,775 100.0%
Men .... 239,341 93.2

Women. . 16,325 6.4

Boys ... 844 0.3

Girls 265 0.1

Size of Establishments. No other industry is character-

ized by so wide a range in size of plants. The largest

establishment covered by the report employed more
than thirty-four thousand workers, while the smallest

employed less than fifty. The capital invested in metal
manufacturing industries is likewise subject to great
variations. These variations are sometimes a result

of the great variety in products, but more frequently

they are the reflection of different degrees of develop-

ment of particular enterprises. The machinery and
general equipment of necessity range from the simplest

to the most complicated. All of these considerations

obviously have a bearing on the hours-of-work problem.

PRESENT HOURS IN

THE METAL MANUFACTURING INDUSTRIES

With respect to present hours of work, a large propor-

tion of metal manufacturing establishments fall in the 48,

50, 54, and 55 hour groups.

Of the 279 establishments replying to the second ques-

tionnaire, over one-third were on schedules of 48 or 50
hours per week. About 35 per cent were working on
schedules of 54 or 55 hours per week. Less than 10 per

cent were on schedules above 55 hours per week.

Nearly two-thirds of the workers in establishments

replying to the second questionnaire were employed in

plants' operating on schedules of 50 hoprs per week or

less. For the industry as a whole this ratio is doubtless

too high, since many establishments, not having reduced

hours within recent years, did not reply to' the ques-

tionnaire. It is clear, however, that a considerable pro-

portion of the industry is working on schedules close to
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50 hours per week.' A detailed summary is given in

Table 2:

TABLE 2: ESTABLISHMENTS AND EMPLOYEES COVERED BY
REPLIES TO I9I9 QUESTIONNAIRE, GROUPED ACCORDING
TO NOMINAL HOURS OF WORK PER WEEK

(National Industrial Conference Board)

Hours per Week



Saturday Half-Holiday

The Saturday half-holiday is quite generally observed
in the metal manufacturing industries. Thus, of 600
establishments reporting on this point in the 1917 ques-
tionnaire, 455 did not work Saturday afternoon. Like-
wise, of 265 reporting in the 1919 questionnaire, 175
closed at about noon on Saturday, while 24 others
worked only five days per week.

A considerable number of the establishments which
reduced hours effected such reductions by inaugurating
a Saturday half-holiday. While a majority failed to

maintain production, there is little evidence that such
block reductions, as distinguished from a distribution

of the reduction throughout the week, had any signi-

ficant influence on output. Of 65 such establishments
replying to the 1917 questionnaire, 26 maintained,
two increased, and 39 lost production, while of 23 such
establishments replying to the 1919 questionnaire, three
maintained, one increased, and 19 lost output.

Percentage of Open Shop Establishments

The replies to the second questionnaire indicate that
approximately 93 per cent of these establishments were
open shops. Following is a summary for 268 establish-

ments reporting on this point:



HOURS AND OUTPUT

As stated on page 2 the data for this report as to

the effect of reductions in work-hours on output were

chiefly obtained through two questionnaires, one sent out

the latter part of 1917 in the midst of the war, the other

in March, 1919, in the midst of the readjustment period.

Since conditions in the two periods differed to an extent

which might affect the ef&ciency of production, it was
deemed advisable to present the results of the two studies

separately before drawing conclusions.

Results of 1917 Inquiry

Altogether 281 establishments which had reduced hours

submitted the results of this reduction on output in reply

to the 1917 schedule.^ These establishments had 256,775
employees in 1917. There is therefore a broad basis of

experience for purposes of analysis. A summary follows:

TABLE 3 : SUMMARY OF CHANGES IN OUTPUT ACCOMPANY-
ING REDUCTIONS IN HOURS OF WORK, BY HOUR GROUPS
— I917 QUESTIONNAIRE

(National Industrial Conference Board)



TABLE 3 : SUMMARY OF CHANGES IN OUTPUT ACCOMPANY-
fc ING REDUCTIONS IN HOURS OF WORK, BY HOUR GROUPS

J
— 1917 QUESTIONNAIRE— Continued

(National Industrial Conference Board)



SUMMARY FOR PRINCIPAL HOUR GROUPS



For the 52-hour and 52J/^-hour groups experience was
more evenly divided— four establishments reporting

production as increased, 15 that it was maintained and
16 that it was reduced. The group maintaining produc-
tion had a large majority of the total number of workers
included in these hour groups.

In the case of the 54-hour group, the number of estab-

lishments maintaining or increasing production was
only a little over half as large as that of establishments

reporting a decrease. These two sub-groups, however,
together had much more than a majority of the total

number of workers in the 54-hour group. Of 62 establish-

ments in the 55-hour group, three increased production
and 24 maintained; these two sub-groups had over 40%
of the total number of workers in the 55-hour group.

The relatively large number of establishments which
failed to maintain production on such schedules appears

surprising in view of the substantial number of concerns

which reported production as increased or maintained
on much shorter hours. This matter is referred to later.

(See page 28.)

Results for the other hour groups presented in the table

included too small a number of establishments to warrant
extended analysis.

Results of the 1919 Inquiry

Replies to the questionnaire sent out in 1919 were
filed by 132 establishments which had reduced hours

following reductions reported in their replies to the 1917
questionnaire, or by establishments which were not

included in that inquiry. These establishments together

had 101,561 workers and, in general, represented the

same branches of the industry as those replying to

the earlier questionnaire, except that only a few auto-

mobile plants are included. A summary of output
results similar to that already given for the 1917 inquiry

is given in Table 4:
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TABLE 4: SUMMARY OF CHANGES IN OUTPUT ACCOM-
PANYING REDUCTIONS IN HOURS OF WORK, BY HOUR
GROUPS, I9I9 QUESTIONNAIRE

(National Industrial Conference Board)





Before drawing final conclusions, attention should

"briefly be called to a few special factors in the problem

and to further evidence gathered by correspondence and

field inquiry.

FACTORS BEARING ON EFFICIENCY

Size of Establishment

In general, the size of the establishment did not appear

to exert a controlling influence on changes in production

when hours of work were shortened. An examination

of the appendix tables shows a wide range in the number
of employees in the group of establishments maintaining

production as well as in the group reporting a decrease,

and this holds true of each of the principal hourly sched-

ules for which replies were received.

The same variety of experience was found in the case

of several exceptionally large establishments, each em-
ploying over 10,000 workers. One of these reported

an increase in production in reducing hours from 54 to

48 per week. Another reported an increase in produc-

tion when hours were reduced from 59 to 55, one that

output was maintained when hours were reduced from
57 to 50, and another that it was maintained when
hours were reduced from 54 to 52. The other three

reported a loss in output, but in one of these (which

'

reduced from 52 to 50 hours per week) the pieceworkers

maintained their production, and the decrease in the

output of dayworkers was not in proportion to the re-

duction in hours. In another of these three estab-

lishments, moreover, the change in hours was from 55
to 45 per week, an unusually large reduction. In the

third large establishment reporting a decrease in output
the reduction in hours was from 54 to 52 per week.

While for this group of exceptionally large establish-

ments experience with the shorter week was perhaps
somewhat more favorable than the average experience

for all establishments included in the appendix tables,

the difference was not marked and cannot safely be
attributed to the factor of size. Comparing the experience

of establishments with from say 200 to 1,000 workers
each there is little evidence to show that the size of the
establishment was a controlling influence.
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Influence of Management
Undoubtedly a factor in the results in some cases was

the improvement in methods of management which
frequently are introduced when hours of work are short-

ened. Obviously, if any major change in management or

in machinery is introduced concurrently with reductions

in hours of work it becomes exceedingly difficult, if not
impossible, to determine how far any accompanying
changes in production were due to the change in hours
alone. A special effort was made to guard against this

difficulty, however, as will be seen from the following

excerpt from the questionnaire;

What change, if any, was made at or about the time of

reduction in hours:

(a) In piece rates?

(i) In hourly rates of time-workers.?

(c) In method of wage payment?
(d) In type or speed of machinery?

{e) In number of machines tended by one operative?

(/) In "standard" or required production?

(g) In regulations affecting punctual or full-time attendance?

(A) Other important changes ?

What has been the effect of such reduction in hours on :

(a) Total output per employee,

percentage change?*

(b) Labor cost per unit of product,

percentage change?*

(f) Amount of lost time, percent-

age change?*

(d) Tardiness?

(/) General health of employees?

(/) General attitude of employees?

(g) Frequency of accidents?

(A) Quality of work?

(j) Other important changes?

Approximately what proportion of your employees are on

a piece-rate basis?

If your wage system includes a bonus or premium feature,

give details.

•Please state whether change was an increase or a decrease.

In a few cases where radical changes were made in

type of machinery or in other major respects the evidence

was excluded from the compilations. In most cases,

however, the changes were of a character which did not

discredit the evidence.

15
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In this connection the following statement by »4he

president of a steel tube company which reduced* from
50 to 45 hours per week may be cited

:

We introduced closer supervision and more foremen; we
pushed them harder. Production has been maintained. Men
can be pushed harder eight hours; after that they show the

strain and lag. We would not consider the return to a ten-

hour day.

Influence of Automatic Machinery
The amount of handwork as contrasted with automatic

machine work exerts an important influence on output.

In establishments where a. very high percentage of the

work is performed by automatic machinery the evidence
indicates that maximum production cannot, in general,

be had on a schedule as low as 50 hours per week. Doubt-
less a part of the differences in results reported by estab-

lishments operating on the same schedule of hours is a

reflection of the degree of machine domination in those
plants. This is in substantial accord with results obtained
in the four other industries studied by the Board. Thus
in both the wool and northern cotton manufacturing
industries, where machinery largely dominates production,
the adoption of a 54-hour week generally resulted in

decreased production. In the boot and shoe and silk

manufacturing industries, on the other hand, where
handwork plays a much more important part, the evidence
indicated that maximum production could be maintained
on a schedule substantially less than 54 hours per week,
and for silk manufacturing it appeared that the point
of maximum production was somewhat nearer 50 hours
than 54 hours per week.

In this connection, the following statement by the
vice president of a large car building establishment
may be cited

:

We have gone to 48 hours a week, and no reduction in out-
put was experienced except on machines where the output is

governed by the speed of the machine.

The vice president of a sawing machinery company
stated

:

We consider that the work is proportionate to the hours.
We figure that the output of our shop, if we run eight hours
per day, is only eight-tenths of what it is when we run ten
hours a day. Much of our work is in large pieces and when
put in the machine requires only slight supervision on the part

16



of the operator. He may for two or three hours absolutely do

nothing, while his machine is in operation. If our work was
laborious, and if it required activity and constant energy,

then there is no question but what the last hours in the day
would evidence the operator being tired and slower in move-
ment by a decreased output per hour.

Character of Work

The maintenance of output in general did not appear
to depend upon the character of the industry. For
instance, as between automobile, hardware, and general

machine shops, no significant differences in results when
hours were reduced were apparent. Certain types of

foundry work present exceptions. For instance, in the

process of making some castings the workday cannot be
shortened without interfering with production. In this

connection it is to be observed that only a compara-
tively small number of foundry establishments have
reduced hours to 50 or 48 per week. Some foundry
establishments which reduced to a 54 from a 60-hour
week reported output as maintained.

Some evidence was obtained in the course of the in-

vestigation to the effect that in the case of work requiring

unusual precision or which was for other reasons par-

ticularly exacting, there was more opportunity to intro-

duce the eight-hour day successfully than in ordinary
metal trades establishments. Thus, the general super-

intendent of a fine tool manufacturing establishment in

which the work required particular skill stated:

We changed from ten to nine hours at our own suggestion

and later to eight, without pressure from the outside, as we
believe that if a man works conscientiously for a shorter time

he can do better work, and that we have a right to expect it.

Our records prove the truth of this.

We found that we could get the better quality for which we
were looking, and that the men were in better condition and

more willing to co-operate with us to get the quality.

In addition we have found that our men were more loyal,

even in time of strike which we went through last year, fewer

of our men going out than the leaders expected; many of

them were ready to come back within a few days.

This establishment, however, further stated:

Certain classes of work can be safely and properly con-

ducted for more hours per day than others.

17



Another establishment making jigs, tools, dies, gai^s,
cutters, forming tools and special machinery, all of which
call for a high degree of precision in the work, stated

:

Our experience has been that the eight-hour day produces

a better output together with many other improved condi-

tions.

Influence of the Piece-Rate System

It was the experience of a considerable number of

establishments in the metal trades, as in other industries

thus far studied, that output of pieceworkers was less

unfavorably affected when hours were reduced than was
the output of dayworkers. In some cases pieceworkers
maintained their previous output. The following sum-
mary is fairly representative of the experience of a con-
siderable number of concerns in this respect; other
statements of similar import will be found in the appendix
tables.

An establishment reducing from 54 to 50 hours:

Daywork output decreased about 5%. Piecework main-
tained.

An establishment reducing from 52 to 49J^ hours:

Weekly output of dayworkers decreased 5%; that of piece-

workers maintained.

An establishment reducing from 55 to 48 hours

:

Weekly output of dayworkers decreased 20%; that of piece-

workers 6%.

In this connection, the following statement by the
president of a large western foundry machine shop is of
interest:

Wherever the piece-rate system is used there is no great
controversy as to the working hours. In fact, on piecework,
men can produce much more in shorter hours tha:n they do
under the ordinary day rate of longer hours. There also seems
to be greater satisfaction among employees working under
piecework as there seems to be greater incentive to work.

In some cases, however, the same percentage reduction
in total weekly output of pieceworkers as for dayworkers
was reported. In many cases no percentage estimate
was submitted.

While the experience above cited is hardly typical
of the metal manufacturing industries as a whole, it

was reported in a substantial number of cases. In this
connection, it is important to note that the proportion

18



of pieceworkers in the metal trades establishments
reporting for this Investigation was on the average
considerably smaller than in the case of the cotton in-

dustry and the boot and shoe industry, as shown in reports

already issued on those industries. Thus, for 253 metal
manufacturing establishments giving the proportion
of their employees paid by the piece-rate system, piece-

workers represented on the average 38% of the total

work force. In numerous establishments there were no
pieceworkers.

Influence of War Conditions

In considering experience with reductions in work-hours
since the signing of the armistice, it should be noted that
in some instances business was slack and that establish-

ments were compelled to reduce the number of employees.
Naturally they were disposed to retain their most efficient

workers. As a result the force working on the reduced
schedule might have a higher average efficiency than the

previous force working under a longer schedule. For
example, a structural steel establishment which reduced
from 523^ hours to 44 hours per week early in 1919 re-

ported in substance as follows:

A few months ago hours were reduced to 44 per week; at

the same time there was a large reduction (for instance, per-

haps one-third) in the number of men employees; the less

desirable workmen were let go, and only the best retained.

As a result of this discriminating process the average produc-

tion per employee under a 44^hour week equaled the former

production under a 52H-hour week. This judgment is based

on tonnage production.

A foundry establishment which reduced from 55 to 50
hours per week in January, 1919, also laid considerable

stress on the unusual conditions prevailing at that time,-

and on the factor of selection of employees.

Several other establishments noted a similar selection

of workers in the case of recent reductions in hours of
work. Nevertheless, comparison of Table 3 and Table
4 sho^s that, on the whole, experience with a 50-hour
schedule since the close of hostilities was rather less

favorable than that reported in 1917. It may be that
the general uncertainty of conditions during the past few
months explains this; or that it was a natural reaction
from the high pressure under which much work was con-
ducted during the war.

19



SUPPLEMENTAL DATA
As already noted, extensive statistical data covering

different hours-of-work schedules were not obtainable.

A brief field study for this purpose showed that the

difficulties of such comparison, which have been pointed

out in previous reports on other industries, were even

greater in the case of the metal trades. The great variety

of products in the same establishment, and frequent

change in the character of the article produced or in pre-

cision of work required often rendered exact measurement
impossible. Another difficulty arose from the fact that

in products made to different specifications, such as special

machinery, the character of the work under two different

hours-of-work schedules often could not be compared
with any degree of accuracy. In view of these and
numerous other practical difficulties in the way of securing

statistical data which would really be significant, no
detailed investigation of book records on a large scale

was made.

As an illustration of the difficulty of getting satisfactory

statistical data for comparative purposes, the following

statement by the general superintendent of a large electric

company may be cited:

We are satisfied that most of those employees who are

working on piecework or bonus work are turning out as many
parts in 48 hours as they formerly did in 60 hours, but since

we manufacture over 25,000 different parts and our product

is constantly changing, you can readily imagine that to

thoroughly check this matter up would be quite difficult, and
we have consequently never attempted to do so except in a few
cases.

The general manager of another machinery manufactur-
ing corporation stated:

So many conditions enter into our work to alter production,

such as machine tools, jigs, special tools, that it is hard to de-

termine the reasons for changes in output.

However, the statements of employers as given in

replies to the questionnaire or through correspondence
and interviews were so specific as to give a sufficient basis

for conclusions as to the result of changes in hours on
production. Representative statements made by em-
ployers with respect to their experiences are given below.
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A large metal trades establishment manufacturing a

variety of products, after making special effort to secure

comparable data, made the following statement, in sub-

stance:

In all 387 lots of parts were considered, these being taken

from five different departments of the shop, representing

widely different classes of work, as, for example, hand oper-

ated machines, assembling and fitting, hand scraping, and
general machine work.

In all of these cases the work was performed by the same
operator before and after the change in time. Also, in some
of the cases, the same operator had carried through more than

one lot of parts either before or after the change, and the time

of these lots was averaged so as to minimize irregularities.

The reduction in hours was 9.1%. The foremen were asked

in selecting these cases to be impartial and to select cases

regardless of whether they showed greater or less production,

unless there was some change of design, or for some special

reason the results would be abnormal. AH these parts selected

or operations analyzed were those which had been done on job

or pieccfwork.

Based on the 387 lots referred to, the number of cases

considered was 161.

These 161 cases represented the production of 116,842

pieces (or operations) in a week on a 55-hour basis, and a pro-

duction of 114,228 pieces (or operations) per week, on a

60-hour basis, a net reduction in weekly production of approxi-

mately 2.2%. The production per hour on a 55-hour basis was

13.2 pieces or operations, while on a 50-hour basis it was 14.3

pieces or operations, or a gain of 7.9% in production

per hour for a 50-hour basis.

Of the total 161 cases 125 showed greater production per

hour on a 50-hour basis, 15 showed the same production per

hour, while in 21 cases there was less production per hour.

To show the unexpected variations which indicate that such

figures as these are not final it may be noted that while in 65

cases of general machine work, the gain was 6% on the

hourly basis, with a loss of 3% in production per week, in

25 cases of hand scraping the gain was only J^% on

the hourly basis, with a loss of 7J^% in production per

week.

It will be noted that this experience relates to piece-

work. With respect to daywork the following statement

was made:

There is a feeling among our foremen and executives that

while we have nothing tangible to show what difference
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i^' It should be noted that In this instance the reduction
in work-hours was due to a shortage of orders and was
intended to distribute the work in hand over a larger

number of employees.

The following statement was submitted by a hardware
establishment:

This company in the past has operated on the basis of a

10-hour day, from time to time reducing to 9 hours. A number
of years ago it established, with some misgiving, a Saturday
half-holiday. These changes were voluntary, but each re-

duction in the number of hours of labor was found to be

attended with no reduction in the total production, which
seemed to indicate that the energy of our employees was less

impaired by the shorter hours, and the result was increased

energy during the working period, so that they had the

shorter hours and we had the production.

Less favorable experience with reduction in work-hours
was reported by other manufacturers. A large western
machinery and tool-making establishment stated in part:

Our change from 55 to 52 J^ hours per week was prompted
merely by the feeling on our part that the very great amount
of agitation regarding the so-called 8-hour day had created

enough comment and attention that it might be only wise

for us to plan to end the workday at 5 p.m. We have,

however, found it necessary to run a considerable amount
of overtime.

On the other hand we believe that for continuous opera-

tion the 8-hour shift is correct and proper; also for work
requiring skill and concentration, heavy and continuous

physical effort, etc. There is, however, certainly a very great

difference between work that is largely dependent upon the

skill, speed, agility, etc., of the employee, and work that is

largely or wholly the product of machines where the speed

of the machine determines the output. In the case of auto-

matic machinery there can be no question, and in the case of

semi-automatic, and even in the case of machines requiring

feeding by hand and some attention, we do not believe that

the same production (or more, as is often claimed) can be

secured in 9 hours as 10, or in 8 hours as 9 or 10. We also

believe that where the work is largely manu^il much of the

increased production reported as taking place upon adoption

of the new schedule is not permanent and that even on such

work there is a decided tendency to drop back to as low a

production per hour as the management will tolerate.

An executive of a large concern making special ma-
chinery stated:
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A drop was made from 54 to 51 hours a week February 16,

1917. At first the hourly rate of production was slightly

increased but later the employees drifted back Into their old

speed.

The superintendent and chief engineer of a large middle-
western milling machine company made the following

statement:

When we reduced the hours in 1913 from 55 to 5214 per

week there was acorresponding reduction in output for a time.

However, as the result of more complete time studies, im-

proved tools and special machinery, our output was later

increased to above what we turned out in 55 hours.

We have this month reduced our hours from 52 J^ to 48
per week, increasing the hourly rate so that the pay will

be the same as for 52 }4 hours. Our output has again been cor-

respondingly reduced but we hope to make some of it up, at

least, by further improving our methods.

The secretary of a malleable iron company:

Relative to the effect experienced because of the reduction

in the hours per week from 55 to 50, you no doubt realize that

an answer to this inquiry is somewhat difficult and com-
plicated for a variety of reasons, some of which are the various
schedules under which we have operated within the past year,

the character of the work we have been engaged on, the rate

of output, etc., but after giving the subject careful thought
and discussing it with our superintendent, we have reached the
conclusion that under a 50-hour schedule the output per man
has averaged a decrease of approximately 10%, while the
cost has remained the same as it was previous to the change.

An establishment which reduced from 54 to 50 hours:

Our records show the output decreased in direct proportion
with the decrease in the number of hours worked.

An establishment which reduced hours in 1919:

Output, in our business at least, is practically in proportion
to the number of hours of work. This has been repeatedly
verified.

These various statements give a fair picture of the
diversity of experience with and the diversity of attitude
among employers toward a 48-hour and a 50-hour week in
the metal manufacturing industries.
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CONCLUSIONS AS TO OUTPUT
For a 50-hour and a 48-hour week, in which interest

chiefly centers, the evidence presented in the preceding

sections may be summarized as follows:

Effect on Output

-



4. There Is no clear-cut line below which a reduction

in hours brings a practically uniform change in efficiency

of production in different establishments.

A majority of establishments changing to a 50-hour

schedule lost production, but the number and collective

importance of those maintaining output is sufficient

to demonstrate that a 50-hour week is a practicable

schedule for a large proportion of metal manufacturing
establishments. It is true that many manufacturers
reported a loss in output even with a 54-liour or a 55-hour
schedule. It must be remembered, however, that either

because of some disadvantage with respect to location,

class of labor, quality of material, nature of the work,
faulty management, or other factor, some establishments

will fail to maintain maximum output under almost
any reduction in hours.

Aside from the actual maintenance of output reported
in many cases is the favorable attitude toward a 50-hour
schedule by manjr employers who have introduced it.

Thus of 40 manufacturers who had reduced to a 50-hour
week and who replied to a query on this point in the
1919 questionnaire, a substantial majority preferred
such a schedule, as the following summary shows:

29 preferred a 50-hour week
3 preferred a 54-hour week
8 preferred a 55-hour week

Experience with a 48-hour week likewise was favorable
in a sufficient number of cases to invest such a schedule
with a high degree of interest, and there can be no doubt
that a 48-hour schedule will under certain conditions
yield maximum efficiency. Several of the establishments
which reported favorable experience with such a schedule
were, however, either so distinctive as to organization,
or other conditions, that their experience cannot be fairly
regarded as typical.

Where, as in some plants, the work is largely of an
assembling nature and can be standardized to a very high
degree, and where workers are driven at high pressure,
or where the work calls for unusual precision, the results
secured may be quite different from those reasonably
obtainable in an ordinary metal trades establishment.
But where production is practically dependent on highly
automatic machinery, a 48-hour week cannot be expected

26



to maintain maximum output. Furthermore, con-

clusive judgment as to the merits of a 48-hour week cannot
fairly be reached until the effect of speed on the fatigue

and health of workers has been more thoroughly studied.

It may be noted that many employers who had adopted
the 48-hour week were satisfied with such a schedule.

Thus of 40 establishments employing 25,583 employees
working under a 48-hour schedule

20 preferred a 48-hour week
10 preferred a 50-hour week
5 preferred a 54-hour week
4 preferred a 55-hour week
1 preferred a 60-hour week

Taken in connection with the favorable attitude to-

ward a 50-hour week by employers who had reduced to

such a schedule, it appears that of 80 establishments

which i^educed either to 50 or to 48 hours, only 21 ex-

pressed a preference for a week longer than 50 hours. It

is true that establishments operating on a 54 or a 55 hour
week in nearly all cases expressed a preference for the

particular schedule they were using. The experience

of these manufacturers who had not reduced hours

below 54 per week cannot, however, be given equal

weight in reaching conclusions as to the practicability

of a shorter week with the experience of employers

who had adopted shorter schedules.

Distinction should be made between what can be done
and what as a practical matter will be done. Much
depends upon the degree of co-operation secured between
the management and its workers. If full co-operation

to attain the highest reasonable efficiency could be
secured there can be little doubt that a 50-hour week
could be generally adopted in the metal trades without
serious loss of production. Several of the statements
given in this report by manufacturers who maintained
production when hours were shortened refer to such
co-operation. Likewise, the evidence indicates that
under such conditions a 48-hour week could be made an
economic schedule in a much larger proportion of estab-

lishments than is now possible. No single factor could
do more to accomplish this result than the recognition

by workers of the indisputable principle that their real

interest and that their real opportunity for bettering
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their condition lies in increasing the efficiency of indivi4ual

production. But unless both management and workers

actively co-operate to this end, there can be little question

that the general adoption of a 48-hour week in the metal

trades would involve a serious economic loss to the nation.

The evidence clearly indicates that piecework is more
conducive to efficiency than is daywork. In this con-

nection, the rather low percentage of pieceworkers in the

industry as a whole as compared with the other industries

thus far investigated suggests that there is opportunity

to increase efficiency by increasing the number of workers

on a piece-rate basis. The difficulties in the way of this

are often great, especially where quality is the prime

consideration. Extension of the piece-rate system,

moreover, imposes a greater burden on management.
The fact, however, that only about one-third of the

workers in the metal trades establishments covered by
this report were on a piece-rate basis suggests that there

is opportunity for improvement in this direction. It

is of course essential to guard against a system of piece-

rates which leads to overspeeding.

A striking feature of the evidence brought out by this

study, and one which has been noted in the reports on
several of the other industries included In the Board's

investigation of the hours-of-work problem. Is that there

is no clear-cut line below which a reduction In hours

brings a practically uniform change in results. Thus,
despite the fact that a substantial number of establish-

ments maintained production on a 48-hour week and a

rather large number on a 50-hour week, a majority of

establishments reducing only to 54 or 55 hours per week
nevertheless reported that production was decreased.

This diversity of experience is characteristic of industries

where production Is not virtually controlled by ma-
chinery and must constantly be kept In mind. It means
that reductions In work-hours are only one factor in the

problem.

Unquestionably, the difference in results under different

hours-of-work schedules Is attributable In many cases

to differences in efficiency of management. On the other

hand. It may be that an establishment which failed to

maintain production on a 54-hour week may be quite as

efficient as one which maintained production on a 50-

hour week; the difference in result may be due to differ-
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ences in the nature of the process, in the character of the

raw material, in the type of machinery, or in the type of

worker employed.

Exact mathematical measurement of the effect of

changes in hours alone is not possible. Conclusions

must necessarily be drawn in a broad way. The value of

this study of experience in the metal trades lies in its

positive evidence that it is possible not merely for oc-

casional and exceptional establishments but for a con-

siderable proportion of establishments to maintain
production on a schedule of 50 hours per week, and that

a 48-hour week is a practicable one for a limited proportion

of establishments in these industries. Whether such
schedules are practicable in individual cases is a problem
for the particular establishment to determine. It is

obviously to the interest of employers to make a thorough
study of conditions in their respective plants in the light

of the evidence presented in this report.
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HEALTH OF METAL WORKERS
Conclusions as to the effects of reductions in hours of

work on health of workers in the metal trades industries

cannot be reached at this time, for the reason that data

covering a sufficient period of time to permit satisfactory

study are not in existence.

Of those establishments replying on this point, 8 reported

an improvement in health conditions following reductions

in hours to 50 or 48 a week; 84 others reported no notice-

able change. In many instances, however, the state-

ments were based on opinion only. In the absence of a

definitely recognized standard for the measurement of

health conditions such opinions cannot be given the same
weight as those concerning output. Furthermore, it is

necessary to take into account the effects of a great

number of collateral factors which unquestionably have
an important bearing. As was stated in an earlier report

on the hours-of-work problem,^ "such influences as

nationality, inheritance, personal hygiene and habits

have a very important bearing on health, so that even
though a change in hours of work may have a significant

effect, this may be overshadowed by the collective effect

of other factors."

Thus, arepresentativeofalargeestablishment conducting
practically all branches of metal manufacturing stated:

Inasmuch as several changes were made at the same time,

it is impossible to say how much of the benefit which followed

was due to any one matter. It is impossible to say how far we
can attribute better conditions to the introduction of the

eight-hour day. We are convinced, however, tha|t the shorter

day does conduce to larger output, better quality of work,
better health conditions, to the decrease in number of acci-

dents, and to the contentment of our workers.

As noted in its report on the hours-of-work problem in

the silk industry, the National Industrial Conference
Board secured the co-operation of a large number of
manufacturing establishments for the keeping of absence
records in industry for a 24-day period in 1918 and
a similar period in 1919. While such records will throw
little light on the effect of hours of work on health until

kept over long periods, they should be of value in arriving

•Research Report No. 16, "Hours of Work as Related to Output and Health
of Workers — Silk Manufacturing."
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at broad conclusions regarding general health conditions

in industry. Furthermore, it is hoped that the keeping
of these records for specific periods may lead to keeping
them permanently by leading manufacturing establish-

ments and thus provide a basis for determining the

underlying causes of sickness and result in preventive
measures. Only by careful compilation of such data
showing the amount and the causes of absence in a large

number of industrial establishments will it be possible

to present valid conclusions as to the effects of hours of

work or other specific industrial factors upon the health
of workers. Such data should, however, be supplemented
by intensive study of other factors as well.^

General Health Conditions in the Metal Manu-
facturing Industries

Factory conditions in metal manufacturing establish-

ments vary greatly, a reflection, in part at least, of differ-

ences in the legal requirements of the various states. Some
establishments are models of modern sanitary engineering

and go far beyond requirements of the law, while other
establishments are rendered more or less hazardous by
dampness, metallic dust, extremes of temperature, insuffi-

cient ventilation and poor lighting, the latter feature being
perhaps most common.

Statements of manufacturers furnished in the course

of this investigation indicated that, on the whole, health

conditions in metal manufacturing compare favorably
with those in other manufacturing industries.

Certain occupational diseases, such as lead and brass

poisoning, are prevalent in the metal trades; lead poison-

ing, however, is not characteristic of the particular

branches of the metal manufacturing industry included

in this investigation. In some processes acid and other
fumes introduce an occupational hazard.^

Tuberculosis among Metal Trades Workers
However, the death rate from tuberculosis in certain

branches of the metal manufacturing industry is high.

This is clearly shown by Table 5, compiled from data
collected in the United States Census of 1909.

' See footnote, p. 41. Research Report No. 16.

Thus E. R. Hayhurst, in "Industrial Health-Hazards and Occupational
Diseases in Ohio" (1915), reports after a study of 52 forging and blaclcsmithing

plants: "Poisoning by fumes or otherwise was a serious hazard in 23 plants,

fairly so in 6 more, and negligible in the remaining 23. The chief danger was
from chronic gassing, due to the escape of fuel fumes and smoke. In addition,

tempering and case hardening with lead, potassium cyanide and oil, were
carried on in a number of blacksmith shops."
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This table shows for certain age groups an excessive

death rate from tuberculosis, but on the whole the health

hazard for these industries appears to compare not un-
favorably with the average for all manufacturing and
mechanical pursuits combined. The accident rate, while

comparatively high, is neverthless lower for each age group
than the average rate for workers in all manufacturing
and mechanical industries combined. The death rate

from occupational and chronic poisoning, it will be seen,

was almost insignificant.

Table 6, also compiled from United States Mortality
Statistics, shows the percentage of deaths from tuber-

culosis in certain specific branches of the metal trades,

with comparisons for the three textile industries discussed

in previous reports of the Board.

TABLE 6: PERCENTAGE OF DEATHS OF MALES DUE TO

OCCUPATIONS AND FOR ALL MANUFACTURING PURSUITS,
BY AGE GROUPS

(Compiled from U. S. Census. Mortality Statistics, 1909)

Age Groups

Occupation



TABLE 7: MORTALITY FROM TUBERCULOSIS OF TBgE

LUNGS IN OCCUPATIONS EXPOSING WORKMEN TO
METALLIC DUST MALES I9O7 To'l9I2.* INDUSTRIAL
MORTALITY EXPERIENCE, PRUDENTIAL INSURANCE COM-
PANY OF AMERICA



TABLE 8: MORTALITY FROM PULMONARY TUBERCULOSIS
AMONG TOOL AND INSTRUMENT MAKERS, INDUSTRIAL
EXPERIENCE OF 'PRUDENTIAL INSURANCE COMPANY,
1897 TO I9I4, COMPARED WITH THAT OF ALL MALES IN
UNITED STATES REGISTRATION AREA, I9OO TO I9I3, BY
AGE GROUPS*

Age at death

15 to 24 years . .

25 to 34 years . .

35 to 44 years
45 to 54 years
55 to 64 years .

65 years and over .

Deaths of toolmakers and
instrument makers,

1897 to 1914

AU
Causes

Puhnonary
Tuberculosis

Percent of deaths from pul-
monary tuberculosis

Toolmakers and
Instrument
Makers

Males in regis-
tration area,
1900 to 1913

88
93
111

98
67
76

33
49
41
33
7

7

37.5
52.7
36.9
33.7
10.4
9.2

27.0
30.5
23.4
14.7
7.9
2.6

Total, 15 years and
over 533 170 31.9 13.9

_
*Bureau of Labor Statistics Bulletin No. 231 : "Mortality from Respiratory

Diseases in Dusty Trades," by Dr. Frederick L. Hoffman, p. 109,

In comparing the death rates from tuberculosis for tool

and instrument makers given in the above table with the
rates for males in the registration area as reported by
the Census, it must be remembered that the latter include
workers in several outdoor industries characterized by a
comparatively low death rate from tuberculosis, as, for

instance, farmers.^ A comparison for tool and instrument
makers with the average for workers in all manufacturing
and mechanical pursuits, as given in Table 5 is, however,
highly unfavorable to the former group. These rates

indicate an excessive waste of life from this disease among
workers in these occupations.

General Causes of Death in Specific Occupations

A table submitted by the general secretary-treasurer

and editor of the Brass Workers' Union of North America*
for the five-year period from 1909 to 1914 covering

the death claims paid, showing chief causes of deaths,

nurfibers, and percentages in that industry, follows

:

' Thus, according to the Census of 1909, deaths among farmers, planters and
overseers from tuberculosis represented 6.6% of the total deaths from all causes.

The corresponding figure for all persons engaged in agricultural pursuits was
8.7%,

' Cited by Dr. E. R. Hayhurst, "Industrial Health-Hazards and Occupa-
tional Diseases in Ohio"— 1915.
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TABLE 9: DISTRIBUTION OF CAUSES OF DEATHS AMONG
MEMBERS OF BRASS WORKERS' UNION OF NORTH AMERICA,

1909 to 1914

Cause



that during the five-year period ending in 1913 the

Union recorded 204 deaths for which benefits were paid.

The chief causes of death were as follows, in order:

pneumonia, 30; heart trouble, 30; tuberculosis, 27;
violence, 18. It will be seen that this comparison shows
an unusually high death rate from pneumonia as well as

from tuberculosis. One explanation of this is the change
from extremes of heat and cold which characterizes

the foundry industry, it being not unusual for workers
after laboring in the presence of excessive heat to go
immediately into cold air.

While the basis of experience included in the foregoing

tables is doubtless too limited to permit of definite con-

clusions as to the ratio of deaths from tuberculosis in

the several branches of the metal manufacturing industry,

the evidence is clear that for a part of the industry the

death rate from tuberculosis is exceedingly and unneces-
sarily high. It should, however, be pointed out that in

general the branches characterized by exceptionally

high death rates from this disease employ a relatively

small proportion of the workers in the industry. It is

obviously incumbent upon industrial managers to make
intensive study of the conditions peculiar to these branches

of the industry, with a view to devising some means
for bringing about a reduction in this excessive rate.

Furthermore, the rate is so high for the industry as a

whole as to call for careful study of general working
conditions and more exact knowledge of the causes

contributing to tuberculosis. Until this is done no
definite constructive policy can be laid down. In view
of the fact, however, that tuberculosis is a disease more
or less common to the human race in all walks of life,

such a study must embrace conditions outside of the

factory as well as those within the factory walls.

As an illustration of the importance of studying these

other factors as well as conditions within the factory,

the following statement may be cited •}

The familiar Berlin statistics showed that 42 per cent of all

the cases of tuberculosis occurred in families occupying but

one room, 40 per cent where they occupied two rooms, 12 per

cent where they occupied three rooms, and only 6 per cent

where they occupied four or more rooms. Williamson pre-

sented English statistics which showed that 60 or 70 per

cent of the cases of tuberculosis occurred in houses of three

'British Journal of Tuberculosis, IX, pp. 111-117, July, 1915.
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rooms or less and that the number of cases was larger in two-

room houses than in three, and larger in one-room houses than

in two.

In connection with this statement the question should,

however, be borne in mind as to how far these crowded
housing conditions may have been due to a low wage.
There is considerable evidence to indicate that there

is a definite connection between the prevalence of tuber-

culosis and inadequate nourishment and poor housing
conditions. Racial characteristics and personal habits

must also be carefully considered.

Accident Hazard
Owing to the great variety and intricacy of much

of the machinery used, the high speed at which it is often

operated, the use of acids and poisons, and the intense

heat characteristic of certain operations, the accident

hazard in the metal manufacturing industry is compara-
tively high. Thus in the State of Ohio the insurance rate

per $100 of wages paid, as indicated by the rate manual
of that state, shows a distinctly higher accident hazard
for metal manufacturing than that for several other

leading industries.^ As noted on page 33 however, census
returns show a lower average death rate from accident
for the industries covered by this report than the average
for all manufacturing and mechanical industries combined.

1 The following table shows the rates for various industries as quoted in the
Ohio Rate Manual in effect July 1, 1918:

Boot and shoe manufacturing ... , $ .24
silk manufacturing . .25
Wool combing . . , 25
Printing 26
Textile dyeing, finishing, and printing 30
Rubber garment manufacturing . . 50
Rubber tire manufacturing 65
Wool spinning and weaving 65
Shoe stock manufacturing . .70
Blacksmlthlng exclusive of shoeing . . .... .80
Electric apparatus manufacturing ... .80
Cotton spinning and weaving 85
Brass foundry ... 90
Automobile manufacturing 95
Earthenware and clay pipe manufacturing 1.10
Pulp manufacturing, no saw or barking mills 1.10
Blacksmithing and shoeing ... 1.15
Auto parts (sheet metal), etc 1,16
Can manufacturing 1.20
Machine shop, without foundry 1.25
Pattern making 1.25
Molding 1.35
Machine shop, with foundry 1.45
Wool pulling 1.50
Iron Foundry 1.55
Rolling mills 1.75
Machinists 2.10
Boilermaklng 2.20
Steel castings 2.40
Paper manufacturing, except writing and bond and ledger 2.55
Blast furnace operatives 3.25
Sawmills 3.85
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Conclusions as to Health

While definite conclusions as to health hazards in

the metal trades cannot be reached from the evidence
at present available, on the whole it appears that the

worker in these industries occupies a fairly favorable

position, judged by the average hazards of industrial

employment. The tuberculosis death rate for certain

occupations, such as brass working, is exceptionally high.

This unfavorable condition is, fortunately, modified by
the fact that those occupations having an unusually
high tuberculosis death rate include a relatively small

number of workers. The tuberculosis death rate for

the industry as a whole, however, as for many other

industries, is excessive, but until much more is known
as to the influence of housing conditions, personal habits

and hygiene, and racial or family predisposition, the

responsibility of industry alone cannot fairly be measured.
As noted in a similar report on the cotton manufacturing
industry there is an increasing tendency among those

making scientific study of the tuberculosis problem
to attach more weight to these outside factors than
to the occupation itself.^ This does not relieve the

industry, or such a specific factor as the length of the

work-week, from its full share of responsibility. But
any constructive policy for reducing the prevalence of

this disease among industrial workers must give due
consideration to the other factors in the problem.

* National Industrial Conference Board. Research Report No. 4, "Hours of

Work as Related to Output and Health of Workers— Cotton Manufacturing,"

p. S5, footnote.
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Appendices

Tables A and B epitomize the important data sub-
mitted by those establishments which reported the effects

on output accompanying reductions in work-hours. For
convenience, the information is assembled by hour groups
and the establishments classified according to the effect

on production. A separate classification by branches of
the industry was not made, as no characteristic differences

in experience in this respect was apparent.

In previous reports of this series changes in rates of

wages accompanying reductions in hours were indi-

vidually noted in the appendix. In the case of the metal
trades, rates of wages were almost invariably increased at

the time of the reduction in work schedules and in a great
proportion of cases were increased to a compensating
degree. A detailed statement of changes in wage rates

would, therefore, throw little additional light on the

problem and in order to economize space this information
has been omitted.
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Appendix A
Results Reported in Replies to the 1917 Questionnaire

REDUCED TO 45 HOURS
Production Maintained

Establishments ... 1

Employees 278

Date of Previous Number
Change. Hours Employees Product Statement of Management

1917 50 278 Steel tubes. Production has been maintained.

REDUCED TO 48 HOURS
Production Increased

Establishments 5
Employees 37,499

Date of Previous Number
Change Hours Employees Product Statement of Management

1915 60 69 Small tools and 5 to 10% increase.

machinery.

1915 55 2,509 Machine parts. Production increased slightly.

1916 54 124 Machinery. Increase of output due to improved
methods.

1914 54 34,571 Automobiles. Production increased between 15%
and 20%.

1916 54 226 Automobiles. Quality of work improved and quan-
tity increased.

Production Maintained

Establishments 13
Employees 9,167

Date of Previous Number
Change Hours Employees Product Statement of Management
1913 60 1,270 Hardware. Records do not show any appreciable

change.

1907 60 273 Farm tools. Production almost as great. Men
speed up.

1914 55<j 44 Small tools. Pieceworkers maintained. Day-
workers practically so.

1916 55 600 Heavy sheet metal No important loss of product.
products.

1915 54 360 Pipes and sheet Output maintained.
metal products.

1916 54 125 Iron castings. Men work more steadily and output
has been maintained.

1915 54 3,806 Automobiles. Quantity and standard of produc-

tion maintained.

1917 54 202 Auto trucks. Better satisfied workmen. Produc-
tion of 8 hours equal to that of 9.

1914 53 325 Machine tools. Output maintained and better in

quality.

a Thit establishment reduced to 47H hours,
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Date of
Change

1917

1916

1915

1915

Date of
Change

1915

1915

1917

1915

1916

1915

1917

1917

1916

1917

1917

1917

1917

1917

1915

1915

1915

1916

1916

Previous
Hours

50

50

SO

Number
Employees

385

423

Previous
Hours

60

65

65

65

55

55

55

54

54

54

54

54

54

54

54

54

54

53

52}4

1915 52>^

1917 50

1917 50

Product Statement of Management

Small tools. Daily rate of output the same.

Machine parts. Normal output retained by slightly

higher pressure. A few automatic

machines were added.

Output maintained; quality im-
proved.

Telephone appli- Satisfied that most employees are

ances. turning out as many parts now in

48 hours as they formerly did in 50.

618 Machine parts.

736

Production Decreased

Establishments
Employees

Number
Employees Product

80 Machinery and
tools.

154 Meters.

30 Automatic
apparatus.

Silverware.

23
9,238

1917 4SH

640

325

1,900

247

172

363

609

550

554

89

529

284

362

200

46

250

771

904

40

149

Metal products.

Automobiles.

Machinery.

Machinery.

Machinery.

Machinery.

Machine tools.

Machiner}'.

Machinery.

Steel tanks.

Machine tools.

Machinery.

Chains.

Machinery.

Hardware.

Magnetos.

Auto starters.

Machine parts.

Steel tanks and
pipes.

Statement of Management

Decrease in output.

Less production.

Slightly less output.

A decrease in output less than pro-

portional to the reduction in hours.

Production correspondingly de-

creased.

Proportional reduction in output per
operator.

Less work.

Corresponding reduction of output.

On the whole a loss in output. A
few workers succeed in doing 9
hours work in 8 hours.

5 to 10% decrease in daywork.

Weekly output decreased propor-
tionally.

10% decrease.

Output decreased in proportion to
time.

Output decreased in proportion to
time.

Less work done.

Loss of production.

Reduction in day and piece work.
We were already at our limit as far

as speed of machines and operator*

was concerned.

Production per hour remains same as

before.

Decrease in day and piece work of

10%.

Weekly output decreased.

Piece and day work decreased 4%.
Decrease in output. More overtime

required to complete contracts.

Diminished production.

a This eBtablishment reduced to 47H hours.
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Date of
Change

1916

1917

Previous
Hours

55

52

REDUCED TO 49}^ HOURS
Production Increased

Establishments
Employees . .

Number
Employees

148

186

2
334

Product

Electrical appli-

ances.

Special machinery.

Statement of Management

Better feeling, also increased pro-

duction.

A greater production in the shorter

hours.

Date of
Change

1915

Previous
Hours

55

Production Maintained

Establishments
Employees

Number
Employees Product

488 Automobiles.

Statement of Management

No appreciable reduction in output.

Date of
Change

1917

1902

1902

1917

Previous
Hours

55

55

55

54

Production Decreased

Establishments 4
Employees 1,428

Number
Employees Product

385 Automobiles.

776 Steel castings.

167

100

Iron castings.

Iron castings.

Statement of Management

Small decrease in output.

Production of daywork decreased

proportionally.

Proportional reduction in output.

Decrease of about 5% in production.

Date of
Change

1917

1913

1916

1916

Previous
Hours

55

55

54

54

REDUCED TO 50 HOURS
Production Increased

Establishments 4
Employees 3,424

Number
Employees Product

189 Silverware.

3,126

40

Machinery.

Gifice machinery.

Hardware.

Statement of Management

Records show an increased produc-

tion.

Increased production.

We experienced a decided increase in

production. Daywork increased

10%. Piecework increased 5%.

Increase probably 20% in piecework >

75% of workers are on piecework.

Production Maintained



Date of



Date of Previous
Change Houis

1917 55*

1915 55

1916

1916

1915

1914

1916

55

55

55

55

1916





Date of



Date of



Production Maintained

Date of
Change

1917

1902

1907

1917

1910

1916

1913

1917

1915

1913

1902

1914

Previous
Hours

60

60

60

60

60

60

60

60

60

60

60

1914



D»te of



Date of
Change

1913

1912

1901

1902

1911

1916



Date of



REDUCED TO 59 HOURS
Production Maintained



Appendix B
Results Reported in Replies to the 1919 Questionnaire

REDUCED TO 44 HOURS
Production Decreased



Date of
Change

*1919



Production Maintained



Date of
Change

1918



Date of
Change

1916

1917

Previous
Hours

59

55

REDUCED TO 50 HOURS
Production Increased

Establishments 2
Employees 1,570

Number
Employees Product

901 Farm machinery.

Automobiles.

Statement of Management

Daywork increased 10%. Piece-

work maintained.

Weekly output of day and piece-

workers increased.

Production Maintained

Date of
Change

1918



Date of
Change

*1919



Date'of
Change

1918

Date of
Change

*1919

*1918

1918

Previous
Hours

58

Previous
Hours

59

59

58

REDUCED TO 53 HOURS
Production Decreased

Establishments
Employees

Number
Employees Product

32 Castings.

... 1

... 32

Statement of Management

Output decreased.

REDUCED TO 54 HOURS
Production Maintained

Establishments
Employees . .

Number
Employees

660

1,400

2,320

260

Product

Farm implements.

Farm implements.

Automobiles.

Statement of Management

Output maintained.

Output maintained and general

quality of work better.

Output maintained.

Date of
Change

*1919

n919
1917

1919

1917

1917

Previous
Hours

60

60

59

58

57

55

Production Decreased

Establishments
Employees

Number
Product

Iron castings.

Light iron castings

Iron and brass

castings.

Automobiles.

6
1,743

Employees

210

85

26

Statement of Management

Output decreased 10%.

Output decreased proportionally.

Decrease in output; no piecework.

1,094 Automobiles. Both day and piece work decreased

7%.
105 Heating apparatus. Daywork decreased proportionally;

piecework maintained.

223 Sheet metal Amount of tonnage turned out was
products. slightly less.

REDUCED TO 55 HOURS
Production Maintained

Establishments .

Employees
2

159

Date of
Change



Date of Previous Number
Change Hours Employees Product Statement of Management

59 55 Machine tools. Daywork decreased 7%; piecework
maintained.

*1919 59 200 Machine tools. Output decreased proportionally.

*1918 57J^ 2,614 Railway cars. Our production has decreased, partly
because of the shorter day.

REDUCED TO 57}^ HOURS
Production Maintained
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